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(54) UQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide liquid crystal display 
elements that form a liquid crystal pixel and a timing control 
circuit for driving it on the same substrate and for preventing 
both a ghost occurrence and display level degradation so as to 
ensure the improved display level. 

SOLUTION: These liquid crystal display elements form a liquid 
crystal pixel and a timing control circuit for driving it on the 
same substrate; a time series of shift-register output signals 
output from adjacent shift registers 1 1 is input and a 
superposed part of the output signals is detected by a NAND 
circuit 13 and the first shift-register output signal is trailed by 
an AND circuit 1 5 when the second shift-register output signal 
rises up; the AND circuit 15 generates a timing control signal to 
open/close an analog switch 16 so that the liquid crystal pixel 
is driven by the timing control circuit. 
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* NOTICES * 

iTPO and NCXPX are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which C2in not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal pixel which has been arranged at a part for each intersection of the scanning 
line and the signal line which were arranged in the shape of a matrix on the insulating substrate, and was 
connected to said signal line through the transistor, The switch section which is formed on said insulating 
substrate and supplies a video signal by alternative change of said signal line in each, The shift register 
constituted by two or more flip-flop circuits which cascade connection is mutually carried out and output a 
shift pulse in [ transmit to the next step one by one, and ] juxtaposition synchronizing with a predetermined 
clock signal. The duplication detector which the output pulse of said flip-flop circuit which adjoins mutually 
is inputted, and generates and outputs the reversal AND signal of these output pulses, The liquid crystal 
display component characterized by providing the output circuit which the output pulse outputted from the 
flip-flop circuit of the preceding paragraph among said flip-flop circuits which adjoin mutually, and said 
reversal AND signal are inputted, and generates and outputs the AND signal of this output pulse and a 
reversal AND signal. 

[Claim 2] Said duplication detector is a liquid crystal display component according to claim 1 characterized 
by being constituted by the NAND gate. 

[Claim 3] Said output circuit is a liquid crystal display component according to claim 1 characterized by 
being constituted by the AND gate. 

[Claim 4] Said shift register, said duplication detector, and said output circuit are a liquid crystal display 
component according to claim 3 characterized by being constituted by the thin film transistor. 
[Claim 5] The liquid crystal display component according to claim 4 characterized by forming said liquid 
crystal pixel, said switch section, said shift register, said duplication detector, and said output circuit on the 
same glass substrate in said liquid crystal display component. 

[Claim 6] Said thin film transistor is a liquid crystal display component according to claim 4 characterized 
by consisting of a polycrystalline silicon thin film transistor. 

[Claim 7] The liquid crystal display component according to claim 1 characterized by having the signal-line 
drive circuit which connects with the analog switch group which carries out a switching action with the 
AND signal by which a sequential output is carried out from said output circuit, and said analog switch 
group, has fiirther the video bus line which spreads a video signal for two or more liquid crystal display 
components, and consists of a pair of a liquid crystal cell and a thin film transistor (active element), and 
which drives said two or more liquid crystal display components. 

[Claim 8] Said signal-line drive circuit is. a liquid crystal display component according to claim 7 
characterized by constituting by the thin film transistor. 

[Claim 9] Said thin film transistor is a liquid crystal display component according to claim 8 characterized 
by consisting of a pch silicon thin film transistor. 

[Claim 10] The liquid crystal display component according to claim 9 to which the thin film transistor which 
constitutes said signal-line drive circuit, and said thin film transistor (active element) of said liquid crystal 
display component are characterized by being formed by the same laminated structure on the same substrate. 

[Claim 11] Said signal-line drive circuit Liquid crystal display component according to claim 7 
characterized by driving per a group's block which the analog switch group defined beforehand. 
[Claim 12] The liquid crystal pixel which has been arranged at a part for each intersection of the scanning 
line and the signal line which were arranged in the shape of a matrix on the insulating substrate, and was 
connected to said signal line through the thin film transistor, The switch section which is formed on said 
insulating substrate and supplies a video signal by alternative change of said signal line in each, The shift 
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register section which a series connection is carried out so that a predetermined shift pulse may be 
transmitted to the next step one by one, and outputs a shift register output signal at the time of a transfer and 
which consists of two or more shift registers, Two or more control circuits from which said each shift 
register output signal is relayed to said switch section, The shift register output signal serially outputted 
fi-om said two adjacent shift registers is inputted. The detecting element which supplies the detection pulse 
equivalent to the lap part of those signals to the control circuit which performs said junction for the output 
signal of the shift register of the preceding paragraph between said two shift registers, It is the liquid crystal 
display component which possesses and is characterized by said control circuit suspending the junction of 
said shift register output signal synchronizing with said detection pulse. 

[Claim 13] The liquid crystal pixel which has been arranged at a part for each intersection of the scanning 
line and the signal line which were arranged in the shape of a matrix on the insulating substrate, and was 
connected to said signal line through the thin film transistor, between said liquid crystal pixels and said 
signal lines — intervening — respectively — alike — flow/— unjust — a connoisseur being changed and with 
the switch section which supplies the video signal from said signal line to said Uquid crystal pixel The shift 
register section to which the series connection of the shift register constituted in shift pulse by the flip-flop 
circuit which outputs a shift register output signal in [ transmit to the next step one by one, and ] 
juxtaposition synchronizing with a predetermined clock signal is carried out, The NAND gate section which 
outputs the output signal which inputs two signals of the shift register output signal of an input side, and the 
shift register output signal of an output side, and shows the lap part of a signal to said each shift register, 
Said shift register output signal and output signal of said NAND gate section are inputted. From the shift 
register of the preceding paragraph by which the series connection was carried out, when a latter shift 
register to a shift register output signal is outputted during an output, a shift register output signal The liquid . 
crystal display component which generates the timing control signal which made the shift register output 
signal currently outputted from the shift register of the preceding paragraph turn off based on the output 
signal from said NAND gate section, and is characterized by providing the AND-gate section which drives 
said switch section one by one. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display component from which the timing 
control circuit which drives the liquid crystal display component and this liquid crystal display component 
of a active-matrix mold is constituted from on the same substrate by the thin film transistor of the same 
structure. 
[0002] 

[Description of the Prior Art] Generally, compared with indicating equipments, such as the Braun tube, a 
liquid crystal display has the features, such as a light weight, a thin shape, and a low power, and is used 
abundantly as display devices, such as television, a Personal Digital Assistant, or a graphics display. 
[0003] The active matrix liquid crystal display which arranged the thin film transistor (TFT is called below 
Thin Film Transistor:) which operates as a switching element is shown in this liquid crystal display. This 
active matrix liquid crystal indicating equipment is excellent in high-speed responsibility, and fits highly 
minute-ization, and its attention is paid to it as what realizes high-definition-izing of a display screen needed 
from now on, enlargement, and color picture-ization. 

[0004] fixrthermore, in recent years, narrow-picture-frame-izing (translation notes: the width of face of a 
wrap case part (frame) should become small about the perimeter of the liquid crystal panel used for a 
personal computer, a liquid crystal television, etc., and even when a sheathing form is the same as the 
former, the area of a liquid crystal panel should be large), thin-shape-izing, and high definition fine ** of a 
small screen are also required, and the drive circuit one apparatus liquid crystal display of the type which 
contained the drive circuit is proposed. 

[0005] It is the description that this drive circuit one apparatus liquid crystal display arranges the signal-line 
drive circuit and the scaiming-line drive circuit on the same substrate. 

[0006] Next, an example of conventional signal-line drive circuitry is shown in drawing 5 . Drawing 6 
shows an example of the drive wave. 

[0007] This signal-line drive circuit consists of two or more shift registers la and lb, —In, two or more 
buffer circuit 2a, 2b, — 2n, two or more analog switch group 3a, ~3n, and two or more video bus lines 4a and 
4b and — 4n. 

[0008] And the writing of the video signal to a viewing area 5 is attained by the electrical potential 
difference charged by the video bus line 4 letting an analog switch 3 pass, and being charged to a signal line 
6. 

[0009] Many signal lines 6 are connected to said video bus line 4 through the analog switch 3. Closing 
motion of an analog switch 3 makes two or more switches one group, and operates coincidence (the unit 
opened and closed to this coincidence is hereafter called a block). For this reason, a video-signal electrical 
potential difference is charged by how many of that signal line 6 at coincidence, and a video signal is written 
in a viewing area 5. Timing of this closing motion is performed by the shift register 1 . 
[0010] A control signal (start pulse) XST and the control signals (clock signal) XCK/XCK which are two 
kinds from which a phase differs mutually are inputted into said shift register 1 . As shown in drawing 6 , a 
control signal XST serves as shift data which carry out a sequential shift synchronizing with falling of a 
control signal XCK. The shift register output (shift data) opens and closes an analog switch 3 as an analog 
switch control signal a. In addition, when the analog switch control signal a closes, the video-signal applied 
voltage b is impressed so that a target voltage level may be reached. 

[001 1] In the drive circuit one apparatus liquid crystal display mentioned above, in order to form driver 
elements, such as TFT, on a glass substrate, as compared with the component formed on the silicon semi- 
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conductor substrate, it is easy to produce dispersion in a property. 

[0012] By dispersion in this property, a lap arises in standup falling (closing motion time amount of a 
switch) of the emalog switch control signal with which circuit delay and a wave provincial accent occur and 
adjoin each other. Reflected [ the image to a contiguity block pixel ] (a ghost is called hereafter) occurs for 
this lap. 

[001 3] Next, a ghost's cause of generating is explained. 

[0014] Drawing 7 shows the analog switch control signal wave a and the video-signal applied- voltage wave 
b without the lapping part between each wave. 

[001 5] In this condition, in order that the analog switch control signal of the preceding paragraph may close 
before the analog switch control signal of the next step opens, tiie target electrical potential difference can be 
written in a video signal, and a ghost does not occur. 

[0016] Moreover, drawing 8 shows the voltage waveform c charged by the video-signal applied- voltage 
wave b inputted into the analog switch control signal wave a with the part which laps between each wave, 
and the signal-line drive circuit, and the next step block before 1 level period, and the video-signal applied- 
voltage wave d actually written in. 

[0017] As mentioned above, the electrical potential difference on which the writing to a signal line was 
charged by the video bus line is performed through an analog switch. When a lap arises in the analog switch 
control signal wave a at this time, the electrical potential difference charged by the signal line c of a next 
step block will leak to a video bus line through an analog Switch to the block which is writing in, when the 
analog switch opened. 

[0018] Consequently, when the analog switch control signal 91 shown in drawing 8 closes, in order for 
video-signal applied voltage to serve as the voltage waveform 92 influenced of the next step block electrical 
potential difference and to charge a signal line by the voltage waveform at this time, the ghost in front of 1 
level period will appear in a viewing area. 

[0019] Moreover, supposing circuit delay is fixed and the lap of an analog switch control signal is also 
fixed, a lap can be abolished by adjusting a control signal XCK and the phase bf /XCK. However, dispersion 
arises [ a circuit time delay or the amount of wave provincial accents ] also in the lap of dispersion and an 
analog switch control signal by dispersion in a TFT property in fact. In this case, a ghost cannot be killed in 
the phase adjustment of a control signal XCK and /XCK. 

[0020] If a lap arises in an analog switch control signal as explained above, a ghost will occur and display 
level will deteriorate remarkably. 

[0021] As a cure which prevents generating of the ghost who will come, to JP,5-216441,A, a part for the 
point of the shift pulse of the next step is deleted to the falling timing of the shift pulse of the preceding 
paragraph, and the horizontal scanning circuit which loses a lap part is proposed. 

[0022] In drawing 9 , the rough configuration based on the official report is shown, and each signal wave 
form in the configuration is shown in drawing 10 at it. 

[0023] This configuration adds the NOR circuit of 2 terminal input used as a fixed pattern removal circuit to 
each output signal one end of shift register S/R. 

[0024] Shift pulse (shift register output signal) Dn+1 outputted from the shift register in this circuit 
NANDn+l 1 order pulse signal Bn+1 It is reversed. 

[0025] NORn+1 on the Rhine It is 1 order pulse signal Bn+1 to one input edge. It is inputted, and pulse 
signal phin for operating the switching transistor S outputted from the delay circuit DLYn of the preceding 
paragraph branches and inputs into the other end. 

[0026] NORn+1 [ and ] from - 1 order pulse signal Bn+1 2 order pulse signal Cn+1 used as the negative 
logic sum of pulse signal phin It is outputted. This 2 order pulse signal Cn+1 Delay circuit DLYn+1 
Predetermined time t delay of is done and it is pulse signal phin+1 . It is outputted. 
[0027] That is, 1 order pulse signal Bn+1 used as the lap part of a shift register output signal A part is 
removed to falling of the secondary pulse signal of the preceding paragraph, and predetermined time t delay 
of it is further done by the delay circuit DLY, ' 

[0028] Therefore, as shown in drawing 10 , it is a switching transistor Sn and switching transistor Sn+1 . 
Pulse signal (analog switch control signal) phin and pulse signal phin+1 to drive A ghost's generating is 
ideally controlled by removing the lapping part A and doing predetermined time t delay of 
[0029] 

[Problem(s) to be Solved by the Invention] However, the shift pulse Dn used as a shift register output signal, 

i.e., an analog switch, comes to be shown in drawing 1 1 to the start pulse XST inputted in fact. 

[0030] This shift pulse Dn (continuous line) is outputted by intemal delay of the flip-flop circuit included in 
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the register shown in drawing 9 by the wave which the start pulse XST of a square wave differentiated. 
[0031] On the other hand depending on the voltage-current property of pchTFT that the rising characteristic 
of this shift pulse Dn mainly constitutes the clocked inverter inside a flip-flop, it depends for the falling 
property on the voltage-current property of nchTFT. 

[0032] Generally, since [ this ] the mobility of nchTFT is higher than the mobihty of pchTFT, the nchTFT 
of the absolute magnitude of dispersion in a property is larger. Furthermore, when the so-called LDD 
(Lightly Doped Drain) structure is adopted as nchTFT, property dispersion by process reason — a production 
process becomes complicated rather than pchTFT, there is relation which forms a circuit element on a glass 
substrate, and dispersion in the concentration of the poured-in impurity etc. influences — becomes large. 
[0033] Therefore, dispersion in the transient characteristic of a shift pulse Dn starts, and falls from the 
dispersion m at the time, and the direction of the dispersion n at the time becomes large. There is a 
possibility that dispersion in the property of each flip-flop circuit may become a cause, it may become 
impossible to take a synchronization between the sampling action of each analog switch and a video signal 
in the Prior art as which the sampling timing of an analog switch is determined, and a desired video signal 
may not be written in by falling of pulse signal phin. Consequently, there was a possibility that it might 
become impossible to dedicate a ghost in a permissible level. 

[0034] Then, this invention aims at the improvement and aims at offering the liquid crystal display 
component by which the timing control circuit which drives said liquid crystal pixel, and ** were formed on 
the same substrate while it prevents a liquid crystal pixel and a ghost's generating and prevents display level 
degradation. 
[0035] 

[Means for Solving the Problem] The liquid crystal pixel which has been arranged at a part for each 
intersection of the scanning line and the signal line which were arranged in the shape of a matrix on the 
insulating substrate, and was connected to said signal line through the transistor in order that this invention 
might attain the above-mentioned puipose, The switch section which is formed on said insulating substrate 
and supplies a video signal by alternative change of said signal line in each. The shift register constituted by 
two or more flip-flop circuits which cascade connection is mutually carried out and output a shift pulse in 
[ transmit to the next step one by one, and ] juxtaposition synchronizing with a predetermined clock signal, 
The duplication detector which the output pulse of said flip-flop circuit which adjoins mutually is inputted, 
and.generates and outputs the reversal AND signal of these output pulses. The output pulse outputted from 
the flip-flop circuit of the preceding paragraph among said flip-flop circuits which adjoin mutually, and said 
reversal AND signal are inputted, and the liquid crystal display component which consists of output circuits 
which generate and output the AND signal of this output pulse and a reversal AND signal is offered. 
[0036] The above liquid crystal display components of a configuration detect the lap of the output signal of 
an adjacent shift register by the logical circuit, and switch tuming on and off for an analog switch control 
signal compulsorily with the detected signal. That is, since the timing of the analog switch connected to the 
shift register of the preceding paragraph by the standup timing of a latter shift register output of operation is 
determined, it is hard coming to generate dispersion in delay of timing of operation between each analog 
switch, and a good display can be obtained. 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail with 
reference to a drawing. 

[0037] An example of a signal-line drive circuit which carried the timing control circuit which drives the 
liquid crystal display component concerning the 1st operation gestalt of the liquid crystal display component 
by this invention and its liquid crystal display component is shown and explained to drawing 1 . 
[0038] Two or more shift registers 11 (11a, 1 lb, —1 In) with which the series connection (cascade 
connection) of this operation gestalt was carried out. The shift register 1 1 which adjoins two or more video 
bus lines 12 (12a, 12b, — 12n) NAND circuit 13 (13a, 13b, — 13n) which inputs two shift register output 
signals of for example, (shift register 1 1 a and shift register 1 lb). The buffer circuit 14 (14a, 14b, — 14n) 
which inputs each shift register output signal of said shift register 11, respectively, AND circuit 15 (15a, 
15b, — 15n) which considers each output of adjacent NAND circuit 13 (for example, 13a and 13b), and the 
output of a buffer circuit 14 (for example, buffer circuit 14b) as an input. The einalog switch group 16 (16a, 
16b, — 16n) which performs a switching action with the analog switch control signal (timing control signal) 
outputted from said AND circuit 15, A liquid crystal pixel consists of a viewing area 17 arranged in the 
shape of a matrix, and a signal line 1 8 which gives a video signal to each liquid crystal pixel in a viewing 
area 17 (not shown) through the analog switch group 16. 

[0039] Although it is the same as the configuration of drawing 3 mentioned later about the configuration of 
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said viewing area here, a liquid crystal display component consists of a pair of liquid crystal cell L and a 
thin film transistor (active element) TFT and it has the vertical-scanning section further, the publication is 
omitted in drawing 1 . In addition, only AND-circuitl5a does not have the NAND-circuit output of the 
preceding paragraph, and it becomes two inputs of NAND-circuit 13a and buffer circuit 14a which are one. 
[0040] The front end and the back end of the shift register output signal outputted from a buffer circuit 14 
are removed based on each output signal of NAND circuit 13 arranged in tiie neighbors in drawing, 
respectively, and said AND circuit 1 5 outputs them as a NAROGU switch control signal (timing control 
signal). The back end of this shift register output signal is removed when the front end of the shift register 
output signal outputted by following starts (it tumed on). 

[0041] The drive wave in the signal-line drive circuit shown in drawing 1 is shown in drawing 2 , and 
actuation is explained to it. This drawing shows control signals XST and XCK and /XCK, the shift register 
output signal e, the NAND-circuit output signal f, the AND-circuit output signal a, i.e., an analog switch 
control signal, and each wave of the video-signal applied- voltage wave b. 

[0042] Control signals XST and XCK and three kinds of control signals of /XCK are inputted into this 
signal-line drive circuit. Although this control signal XST carries out the sequential shift synchronizing with 
falling of a control signal XCK, the shift pulse delay to which circuit delay and a wave provincial accent 
become a cause, and the shift register output signal e takes action on later than falling of a control signal 
XCK (arrow head A), and falls later than falhng of the following control signal XCK (arrow head B) has 
occurred. 

[0043] As stated as a conventional trouble, it is generated by internal delay of a shift register, and by 
property dispersion of TFT generated at the time of manufacture etc., this shift pulse delay starts to the fall 
tinie of the shift register output signal e, and bigger dispersion than the time produces it in it. 
[0044] Therefore, as drawing 2 shows, the pulse width of the NAND-circuit output signal f which 
considered the adjacent shift register output signal e as the input becomes a thing reflecting the amount of 
delay of a shift pulse (arrow heads C and D). However, when there is no lap in the adjacent shift register 11, 
the NAND-circuit output signal f serves as high-voltage level regularity. 

[0045] Although each NAND-circuit output signal f serves as a signal wave form reflecting delay of the 
shift register 1 1 of each stage, or a wave provincial accent, this operation gestalt H of the einalog switch 
control signal a and L level are generated using this signal wave form. That is, in order to perform an on-off 
change-over (arrow head E), overlapping of the AND-circuit output signal a, i.e., an analog switch control . 
signal, shown in drawing 2 , even if the clearance according to said pulse width adjoins each other by the 
ability doing between signals is lost. 

[0046] If it puts in another way, since the sampling timing of each analog switch is determined using a 
standup wave with little transient-characteristic dispersion, it can control dispersion in the amount of delay 
to a clock. 

[0047] It is lost that the adjacent analog switch 16 serves as open at coincidence according to this invention, 
it is prevented that the electrical potential difference of degree block charged in front of 1 level period leaks 
through the next analog switch 16, it can charge the video-signal applied voltage for which it asks proper at 
a signal line, and a ghost stops therefore, occurring in a viewing area 17. 

[0048] Next, the example of a configuration of the liquid crystal display component concerning the 2nd 
operation gestalt by this invention is shown in drawing 3 , and it explains to it 

[0049] In AND circuit 15 of the 1st operation gestalt mentioned above, three signals of the output (output of 
buffer circuit 14b) of a shift register 11, and adjacent NAND-circuit 13a and each output of NAND-circuit 
13b had inputted into AND-circuit 15b, for example. For this reason, since the part with which the shift 
register output signal e lapped is removed as shown in the NAND output signal of drawing 2 , between a 
previous analog switch control signal and the analog switch control signeds which follow will lap, and only 
spacing of a part will be left. 

[0050] However, if it is in using and a previous analog switch control signal and the analog switch control 
signal which follows do not lap, a tooth space may not be between signals. 

[0051] So, with the 2nd operation gestalt, as shown in drawing 3 , in NAND circuit 13 (13a, 13b, — 13n), the 
shift register output signal e outputted from two adjacent shift registers 1 1 (for example, 11a and 1 lb) is 
inputted, respectively, and the output signal f of NAND-circuit 13a is inputted only into AND circuit 19 (for 
example, 1 9a) of 2 terminal input of the preceding paragraph. 

[0052] Therefore, AND circuit 19 outputs the analog switch control signal a by the AND of the output 
signal of a buffer 11, and the output signal f of NAND circuit 13 to the analog switch group 16. 
[0053] Two or more liquid crystal display components arranged at a viewing area 17 are arranged for 
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example, in the shape of a matrix, each Uquid crystal display component consists of a pair of liquid crystal 
cell L and a thin film transistor (active element) TFT, and drawing 4 which has the vertical-scanning section 
20 further shows each signal wave form of the signal-line drive circuit of this operation gestalt. 
[0054] In this drawing, if the shift register output signal e2 starts when the shift register output signal (for 
example, el, e2) e laps and it has a part, the output signal f of N AND circuit 13 will fall. Then, the analog- 
control signal al (shift register output signal el with which the back end was removed) falls. 
[0055] The analog-control signal a2 (shift register output signal e2) starts at the same time this analog- 
control signal al falls. 

[0056] As explained in fiill detail above, a lap arises to the shift register signal which continues according to 
this invention, and even if it moreover laps and dispersion is in an amount, a previous analog switch control 
signal becomes possible [ removing a lap part ] by bringing down compulsorily by the standup of the analog 
switch control signal which follows. 

[0057] Moreover, in an analog switch control signal, by dispersion's removing a large back end side in 
falling, and performing a signal change based on the small standup of dispersion, dispersion in the amount 
of delay of the back end of an £inalog switch control signal (shift register output signal) and a clock signal is 
small, only doubles the phase of an analog SAvitch control signal and a video signal, and can adjust the 
timing of switching. 
[0058] 

[Effect of the Invention] As explained in full detail above, while according to this invention preventing a 
liquid crystal pixel and a ghost^s generating and preventing display level degradation, the improvement can 
be aimed at, and the liquid crystal display component by which the timing control circuit which drives said 
liquid crystal pixel, and ** were formed on the same substrate can be offered. 

[Translation done.] 
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K0^^->7 huy;:^^ 1 
L-, NANDiaHSl 3-r*n6©fi#©S)&ogp^**^ 

:^^'W:^»m^4SE^Tif-SANDl5iKi StcJt^d'-rs 




- [«*i2] ^ meMm^^mmt. NANoy-hw: 

=1: 0 C i *i^<tT5il*« 1 fcgBt8©?gS 

^. 

[ n>m 4 ] MiBi' 7 h u y ;^ if . Mi B«g«iai5I!S 

SCi^r^iitiT-S iS^^B 3 C£:IB*g(D)«^«/T^^. 

mriB^Sili^t. mrtB;^'^ -j^^t. BuiB'>7 h ui^^;^ 
5 xa«±cc0fis$ n .5 c i €r^i!t<b -r * 4 {cie 

CWjR^t] BtriBHi;t»lllSS*^6mi±J:^3Sn.2>i&aa 

S^^^{cefi8f S t^f ^ > i * 3 6 CcW L. 
•C. 

•S. I^ODBMlBiSS^jFlg^^rlESiJ-rSft-^SIESblilSS 
^W-rSC i*#m<bf SW^^ 1 «:gB*g©vgS^JR 
^. 

[ if 8 ] mizm^mmmmmt . mm h^yi^:^ 
* tc i 0 «^-r ^ct i -r 7 tcf e«8<D^ 

iBlSCDjga^in*^-. 
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[ if ^ 1 0 ] miEm-^mmmm^^mis.t ^mmh 
'ji^v>7.^t.. mmwnW(.mm=h<m%zmm. f- ^ > x 

^ (fillft3RT) l5I-a«±{C|SI-mB«jS-CJgiS 
3 ti 4 c i i r SiS^ 9 K:fB«©Sa*S^ 

A -J ^mifi^it>'mi>tcif)V-^<D-:ru v #{4-018163 
nsct^mifS i»:}t3B 7 K:lBi?©?SBl^JR^. 
1 2 ] i»M^S«±K: V hVyf x«{c|B5iJ3 
10 ti/c^i^ift-^^i©S3?^gi5^Ccieg3ti> lulBfi 

■€-n-en©fiiB5^7 h ui?;^ 3f m3^3<i#*B?isB;5^ 

20 Si5ii:*«-rSS?^©*IJffl)|HlK<!:\ 

3n«s^7 Fui;;;^$fa:^m^*JA:*73*a. ■€-n6©« 

-^©«^c^3 5P:9■^Cti^■r-^.*lffi>'^V^J^^m^i32■o©->7 

iB4'iRI%?T^S(iai@SStC«|&-rS«lfflgP<!:. €rJI:«BL. 
luiB$iJiS3|lSgB. B?iB*iai-'>vu::<{c|gwur. wm'^y 
h u y X ^ Hi:^<i-^©c}3i8t*f^±-r c t i -r 5 

( if:*]® 1 3 ] *6i^««±tc -7 h >J i7 Xt^JJClBJtJ 3 

30 n/c^Si(i-^)Si©s^gi55>{ci2g3ti. fuieri 
40 ■=tti-^ti<omsiiyy V uV>:^tticmLX. XJjmcoiyy 

h ui^:^dim:hm^tmtim<oi^y v uj^xifta^m-^ 

Ui;t>-r-5NANDy- hgPi, 

B>rlB'>:7 ^ uy;^5rUl;^J<i#<!:BJiBNANDy- hSP© 

i^timmfimt) 3 n/c^«c{j. bJibn and 

hgp*^^©ta;'jfi-^(cS^^. wmoytyy hviy:x. 
50 J'7!)ie.ttl;'33n-rti2>J^>' hu>':^:fm:^^-^*ai-:7 3 



C3) 

3 

CO 0 0 1 ] 

[0002] 10 

[ 0 0 0 3 J C ©jgalS^j^^SfCB. X e^*^ 
iU-CSdfp-rSlfJBIh^^yxif (Thin Film Transist 

or:«T> TFTil^-r^) =&g23?tJb/cTi'r--f:/-7h 
i'XM-^aSn^gjJiS^S. CCDTi'7--<:/vhiJd' 

L-cfcO, ^f^ie:>S<t$4iS7'^ x^'b-^aMolSiSK 20 

[0004] MtCfi^-CJ*. j5>5Siig{t : >'^•V=I 

[000 5] c©|gs!;|5Iss-^*^?g^«ii^^gs«. i^- 30 

[000 6] ^XfcH 5 {<:{*, ti£*©m^iEllgS{ilHl!S«fiS 

[0007 ] co:>m^m&wsmmt. w.^<D^>y v 

Xd^la. 1 b. ••• 1 n. ItJSO/^y^rlHlKZ a. 2 
b. - ^ n. 1gl»©T:fcii/^X-/ f 5=^af3 a, •3nt 
1gSS[©l^f */^X^-^>4a. 4 b. -4 n*ie>«fiKS 

40 

[0008] ^h-cmTmm^^omm^oym^'^y* 
«, t^7=:<->'^•x5-<>4^c3/cm3t^/tmE*5r:^^^^x 
'^5^3«jiL/-c« ft-^6's.3tm$nsci-r^3 

[0 0 0 9 ] fi^SBtff^;^-^^•X5^^>4^C»> ^tS!©{l# 
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i^xif 1 {cj:f3?ft)n€.. 

[0010] WHX^v h U5^x * 1 #Jtai(i# (X 

^-'^•J^X) XST<b> 5l^{c{4ffl*Wj:'2>2iaS© 

CKOAl^T*50(ClBlKgur)l@^X'>'7 HTSe^:? hf'- 

». T:^nirx-^^>5=-$lRaim-^a iL/T. r:M3i/X'< 
■:'5^3©P§H*tf5. i^, i*t^fi-^EnttimiEb«. r:^ 

{ciija-r*j:5{cEi«n]-rs, 
[001 1 ] Btf^L-fcigaiiHiK-^ffi^^^g-c 

ti, ;y-7XSK±icTFT^©|gfWT-*Jf5fiS-rS3t 

[0012] C©#tt©«e.o#jcJ:f), mssiis^^is^ 

©St%±*i»)St%T*S0 (X-ry5^©MKB$fHI) (cfiijc 
»33!H*D.5. c©Sife(5©fcsb. ir]li«'N© 

P»©?ft0ji* («T. ::f-x hiif*-r«.) 
[0013] ^j}^{c=f-x h©^iiH«cot,>rSi??-r 
[ 0 0 1 4 ] HTtt. SjKJgia{c{i*^S:4a^5'©9St>r 

± □ i/x -f ^> ^mmmnmm & t . vniRm^ma^sm 

[0015] C©«Sg-C«. yiS©T:^ai?'X-r 

taift#*si3 < mncmSi<Dr±a d^x ^mmmm^m 

[0 0 1 6 ] *fcia8». -SjSJgfffl^cM^cSgP^J&i** 

T:i- a i^x ^mwm^mi' a , <i^|gS6IilSS(c A 
5 tifci!iii«m-^EPttl®Eig?^ b . 1 Ti^^mmmKD.'Xm. 

trf'sf/^x 7 -< vtc^ms tifcmBE*Jr :^ a d^x -r ^ 

*/My-Ctf*?n-5>. C©fiJ, T:^cii'X-rf ?-$lI®fi# 

viX^MbX. •^XSt:^Uvi^(om^Wlcic%m$tiXi,> 

ai/x-Y "^^^-jfe^Lz-r. fcrf':t>'^•x^-^>^ciitlSci 

[0018] ■?-©i|gm. msi^fh-rri-uif:^'< y^m 
®fi#9 1*1^0 ■5.B#«. is(^<^fi-^En}]nmEE*5^^fa:?'n 
f f'mE.oyM^m^^^^tc.msM}^ 9 2 1 jjc o , c ©^© 

X h ;5ia7j^?U^Cc^*a -S C i i Aj: ^ , 
[0019] $fcig(c. HiESaii*!— 3£-c*0. r:fa 
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fi^xcKi/xcK (DmB^mmr s c <b x^mtj: o ^ 

[0 02 0 ] t(±ltt?gu/ccfc^»^c. r:fn^x^^:.^$fj 
^^u^;V7j>5«u<^{bT^o 10 

Lr. !|#Ba¥5-2 1 64 4 l^iifRtC«. mf 

[OO22]09CC«. ^cD^$gtcS^<i5f0ge^^j:1«^ 
"To 

[0 02 3 ] CCOffilS^^. h l^i^><37S/R<D-€-n 

^n<Dmtimn^m^m%^^^-i^m^m^tts:^2^ 20. 
[0 024] c<DiHisstc*si^r. m^\t. i^y v ue^^ 

Dn+1 kt. NANDn+1 &Cj:0 1 ;^^^^V^;^ft^Bn+ 
[0 02 5 ] ^CO^-Y^iicab^NORn+l (D—yj<DA 

gCDilJilpISSD L Y n *:»^ai:t? U/tX ^ «^ ^>i/ h ^ > 
i/X 5? S ^Mi'fi^^fc^(0^<)V:^m^^ n ^S^^^iKL/T 

A:^t-^, 30 
[0 02 6 ]^br. NORn+l*^e>. l'A^^Ji^:^m^ 
B n+1 t >'S;UX{t-^4> n ©fi^SfP i >i ^ 2 ft 
#Cn+l >{^^ffl;^5n'So C02^X>'^>'t':^^^Cn+l ^31 

[0 02 7 ] -5^0. huty:^^mtfmn<Dmr£^ 

D L Y cc cfc 0 mmmm tmm^ti^o 

[0 02 8]fie-pr. El OCC^-Tcfc^^C, X>r':^^> 40 
4?^ h ^>SPX a? S n i >f ^> h ^>y::^ ^ Sn+1 

ni>^^•;l/X^i-^<^>n+l iiJ^^jr^SP^A^i^S^n. M 
[0 02 9 ] 

pyX'f ^.^ta:. A:^^n-S);^^-^>'^v^;^XSTCc>^t 

El ICC^-Tcfc^CCJ^cC-So 50 
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[0 03 0] ccDi^y h>'^•;^;^Dn (H^) ti. 09 
^L/cU5;^x^tc^SnS:7 V y zfy u V y'M^<0\^?^ 

[0 03 1 ] C(Diyy h^^Ji:^Dn(D\L±K)^tit. i 
tc>' U --^ ^y P :7"i^SI5<Oi'P y F 

0 n chT F T (DME. - mSfei^tCfl5c# L ^ ^ o 
[0032] — /KCC n ChT F T(3D^«iK» p chT F TCD 

Ji. nchTFTOr):^:?&^A#<.^ Se>&C, nchTFT^. 
l^t)«9>-5LDD (Lightly Doped Drain) 

[0 03 3 ]tS-DT. h>'>*;U;J^DnCDj§2g#tt(Z)&i 
i^T*50CC^«9. T-tx:i^:^-( y^o^-^yy'V^^^^ 

>f7. ^ y ^(DV'Zyy'vy^mi'^tmmmntcormmm 

[0 0 3 4] ^CX:^mm^t. m^Bmrnt. ::f-7.h<D 
[0 03 5] 

:^^-vmWi^ti. i^y h^^)V7s^m^<D^\:iy 
m<oy V V rfy P V :/[pISSK:J: 0 2^7 h Ui^ 

^y V y y'y xx v y'W^<D m^(Oy y y y'y n 

fm^^f^ b ai:^r <2> mttmm t xmj& ^ n ^^sa^i^ 

[0 03 6 ] WJbcDJ: ^?^j:«^cD«a^^^^^-». BO 
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[ 0 0 3 7 ] a 1 {C». *»Bj{c J:€.fSS^jjx«^(D» 

[0 038] :$immmma. mmommm {t>:^ir-- 

Vmm) ^tifc->y h Ui?X5f 11 (1 1 a. lib. 
•1 In) ^(D\:^7't^-i:^y-(>l 2 (12a. 
12b, -1211) K0^^i^:7hbi^;^^'l 1 
m^it. i^y 1 1 a6i^7 hUi;;:^^' 1 1 

b) <D2-0(Di^r' h UiJX^fa;^ft-^=&A:^-rSNAN 20 
DlHlKl3(13a. 1 3 b. • • 1 3 n) BulBJ-'-? 

h ar 1 1 (D&iyy h us^':^ if iii:*3«^?r-en-en 

A:^3■r■2>>'^••^■7 TdSg 1 4 (14 a. 14 b. ••■14 
n) t. RO^^NANDIilSSl 3 (mtf. 13ai 
13b) (D-^ti-^tioymtlR^^^ f 7 r a?8 1 4 («a|A 

li. >'^••:'7y[51SSl 4 b) ©ffl;^^A:^<t-r.SANDIl 
SSI 5 (1 5a. 1 5b. -l 5n) miiaANDIil 
SS 1 5 *> 6 W:^ CfcT :M3 d'^ •? ^#JfflHt# ( f 5 
> y*IJffl)fi^) J; 0 PgHS&fF^tf ^1 r :^ D i^X 3^ 
afl6 (16a. 16b. -1611) fga^ili^*iv 30 
hV -j^ XiXfcES $ tlfca^^J® 1 7 i . Ti-Uif:^ 

y^mieimcx. ^s^isi 7i*io-eti^n©?K 
(0^#-r) icmsim^^^^immsii stx 

[0039] C CXmS^^iA<Dmf&liCr>[.>XI,mM 

*«BSL--Ct^.S, 1^, ANDHHSl 5 a(Di^B«ia©NA 
N.D |pIKW;^*^i'S: < , 1 -:>ON A N D iHliS 1 3 a i/-! 40 
yrU^l 4ai©2A*i^cS, 
[0040] tiitaAND[l?Sl 5{i, ^n'-:; 7 rH^ 1 4 

EltpPilSIKBBaSnfcNANDIlffil 3 0Sffl;^<t 

(i»-< 5>i^$iJtaHt-^) tiyxmt)ti>. c<Diyyhv 

l>:^^mt^m^<mkmt. 'imi^xmt)^ini,i^y v v 
[ 0 0 4 1 ] [g 2 cc«> s 1 (<c9jkbtcmnmm»m^(ic so 
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*si>^^mmm^i^b. mmc^i.^xmrn-r^, c<Dm 

■C«> flJtaJfi^XST. XCKSO^/XCK. 
V::^,^tiitjmne. NANDI5ISSHi;>j{i^f . ANDIl 

mmmmm&m^ b (o^etx^tKom^^m uxi.^^. 
[0042] com^mmmmicit. mmm^x s 
T . X c K Rovx c K © 3 mmoumm^^ixt) s n 
■5. c©$ijiani-^xsT{3:. $ijtani#xcK©Ai^T*i 

tti:^m# e am^mm^mmtj: * o ^^me tf3:^x, m 

A) . tfc^x<Dmmm^xcK<DiLiirifi*) ^*)»tix 

[0 043] c©i^7 fi£*©pg^*i 
L/Tji'^/c J: ^ {Ci^^ f-l/y;^ ^'©F^gPiljStcJ: 0^ 
Mi§B$JC^*b/cTFT©i^tt«f>o*^(cJ:0, 

[0 044]fieor. S2f^F-rJ:^(c, RO-^-^'^^ 
h uy:^5ftH;^{t#e 4A;^<t UfcN AN D|5issm;tj^ 
f ©-'^•;^;^^i», i/-7 ^>'^•;^x©il?^^rJSlRL/fc^> 
(Dtti^ (5^Enc. D). fau. RD^^s^t^huyx 

*1 l{CSfelD©Ml->^«C»/NANDiaKm:'3<i-^ 

[0 045] :4:|®t^SI«, §N A N D0SS1±1;^<1# f 
^m<Diyy h 1 1 (D^^W^tj:^*)^^ 

l!l%l/fc@-^j©^i^c-3-Ct,»S*^ C©(l#igJ^**'JfflL/. 

$•&. EP%:t> • :i-y^^^mn-r^tcit> (^nE) . 
B2ic^bfcAND|Hl8Sttl;^;fi^SP^. r:^ni^x-f5> 

[0 04 6] ^#-rn«. ST:^CJi/-;^'< v^<DV->y' 

[0 04 7] *ffeiB«:J:*itf. m*)-^'^ri-u 

w-mmmic^mstix\.>tc:x^u v ip<DmE.t^m<or-r 
utfT.'i 'j^\6^ff\^xmtix<^ct\m±^in. 

mr^mmi HczI-t. Yi)im&.hti:<tt^, 
[0 04 8 ] ^;j{c03K:«. *:«Hj(cj:S»2©jUfiJ^ 

[0049] mmiyfcm 1 <Dmmjm<DA n i 5 

K:*st,i-C», ANDIUKl 5 bKB. '>:7 h u 

1 1 ©111:^1 (-'^-v^yiassi 4 b©Hi:^) i> m 

O^^NANDlHlSg 1 3 aiNANDIilSgl 3b©-en' 
■?'n©W;^<b©3-3©ffi#*iA:'3L't:ii/c, C<Dtcli>. 
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02CDNANDffl:^)<S#tC^-rJ:'5^C. 

mmm^(om^m.u o ^<Dmmt^-iWn. s c i i 

•5. 

[0 05 0] b*>ui5ffl-r ^<D7i-U{f 

[0 05 1 ] ^c-vm2<Dmmm^-cii. astc^-rj: 

^CC. NANDIiIK13 (13a. 13b. •••13n) 

tf. 1 1 a <t 1 1 b) *:>6tti;^$nfci/7 h ui>;^5?lil 
:^jft#e*'en'enA:^L-r. b5^o2ST-A:;^oan 

D|5ISS19(mtf. 1 9 a) ©^{CNANDIilKl 3 

[0052 ] J;o-r. ANDIslSg 1 9W. 5- :? r 1 1 

(om^rn^ i N A N D iHiss 1 3 (Dm:t}m^ t i (ommm 
[0053] mmmm i ? «:iBgsnsai^©«^B«^ 

[0 054] coia(c*ji»r. iyy h 

e (mt*. el. e 2) *Sfi%0g|5»=&}f ^ri^fcti 

^, iyy V\yiy7.^mt)m^B2ifitL*>±.i)^^t, NA 
NDHSSl 3CDW:^fi-^f A^AL^T*^*. -eoNftc. 7 

i- CI ifmmmn a i ( f^s^^i^* 5 n/ct^ 7 f u s^x $f 

[0 05 5] C©r:^P^^^*lJ^aHt^a 1 *53i-^-jr;^5St 

#e 2) *S3[^±*tS, 
[005 6] «_hf¥aL'fccfc'5K:*^?gK:J:n«. Jiil 

[005 7] l^fcTi-U^T.^ v 9mmm^l<cis\,^X, 

cti^jay), rtoifx-^ :y^mmm^ ii^y h lyi^x 
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[0 05 8] 

[@M<Dia«^j:|»i|^] 

10 [0 1 ] 0 1 «. 3p:^a^tc JrSH 1 OlliSJfJSgK^Sffi 

[ 0 2 ] a 2 « . s nc^ 0 fc<i-^^|5|ss©stif^4 

[03]S3«, :^^m<^^i>m2(Dmmf!^m.<.m^m. 

[0 4 ] 0 4 la 3 CCtf O/cff -^IgttlHlSgOttf^?: 

20 [ Bi 5 ] 0 5 m^<Dm^1mxm^<ow^m}t^mm. 
[S6] 06»*. mk<ommmMmm>m'^^^mir 

[S7] I17tt. t**®T:^ai/x-< 5r9^$iJSP«#{cS 

i& *) (iym^m>7±yi d/x ^mmmm^ms^m^n 
[08] S8«. ^^^3fc©T:^o^^x-^ ^»9^$ijffini-^fca 
Em.B-^^--tmx&i>. 

[01 0] 01 0«. 08{C^^Ufcfi#iSffi«jIgIK©«i 

f'p^ittiB-rs/c&©jKjg«:^-riar*s. 

[0 1 1 ] 12 1 1 ->7 h Ui^X5f©!!ft«®#ErB)0« 

r)tKi':>(,^XlSiBM-^?>tceb<omx$>i>. 

11, 11a, llb,~ll n • ->-7 h Ui;'X 

40 12, 12a. 1 2 b. ~ 1 2 n-t:f=:*->'<X7-f> 

13. 13a. 1 3 b. ~1 3n-"NANDIiIffi 

14. 14 a, 1 4 b. ~ 1 4 n•••>'^■-^7TliI!fS 

15. 15a. 1 5 b. ~ 1 5 n-ANDHSg 

16. 16 a. 1 6 b. -1 6 n ••T:M3i'X-r -^^ 

1 7 -^^flJ^ 

1 8 • -m-^ii 
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